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ࢺ࡜ࡋࡓ᫬ᕪࢫࢡ࣮ࣜࢽࣥࢢ࡟ࡼࡾࠊarginine vasopressin (AVP) ࡢཷᐜయ࡛࠶ࡿ














࡝ࡢᵝࠎ࡞⏕࿨ᶵ⬟࡟ࠊ⣙24᫬㛫ࡢ࿘ᮇᛶࢆ୚࠼࡚࠸ࡿ (Reppert and Weaver, 




⏕ࡳฟࡍศᏊᇶ┙࡛࠶ࡿࡇ࡜ࡀ᫂ࡽ࠿࡟࡞ࡗࡓ (ᅗ1) (Dunlap, 1999㸹Reppert and 
Weaver, 2001)ࠋࡇࡢศᏊ᫬ィᶵᵓࢆㄝ᫂ࡍࡿ࡜ࠊࡲࡎࠊ㌿෗άᛶ໬ᅉᏊ࡛࠶ࡿ
CLOCK࡜BMAL1ࡀ࣊ࢸࣟࢲ࢖࣐࣮ࢆᙧᡂࡋࠊࢤࣀ࣒ୖࡢE/E’-box࡟⤖ྜࡍࡿࡇ

































SCN࡬ᢞᑕࡋ࡚࠾ࡾࠊ⥙⭷どᗋୗ㒊㊰ࢆᵓᡂࡋ࡚࠸ࡿ (Moore and Lenn, 1972㸹
Güler et al., 2008)ࠋࡇࢀࡲ࡛ࡢ◊✲࠿ࡽࠊࡇࡢ⤒㊰ࡀࢢࣝࢱ࣑ࣥ㓟సືᛶ࡛࠶ࡿ
ࡇ࡜ࡸ (Liou et al., 1986㸹van den Pol, 1991㸹de Vries et al., 1993)ࠊSCN࡟࠶ࡿᢞ
ᑕඛࡢ⣽⬊࡟࠾࠸࡚࢖࢜ࣥࢳࣕࢿࣝᆺࢢࣝࢱ࣑ࣥ㓟ཷᐜయ࡛࠶ࡿ Į-amino-3-
hydroxy-5-methylisoxazole-4-propionic acid (AMPA) ཷᐜయ࡜ N-methyl D-aspartate 




(Mintz et al., 1999)ࠋSCNࢫࣛ࢖ࢫࢆ⏝࠸ࡓin vitroࡢᐇ㦂⣔࡛ࡣࠊNMDAᢞ୚࡟ࡼ
ࡗ࡚ࠊࢽ࣮ࣗࣟࣥࡢ⮬ⓎⓎⅆ㢖ᗘ࡟ぢࡽࢀࡿᴫ᪥ࣜࢬ࣒ࡢ఩┦ࡀኚືࡍࡿࡇ࡜
ࡀሗ࿌ࡉࢀ࡚࠸ࡿ (Ding et al., 1994㸹Shibata et al., 1994)ࠋPer1ࡢࣉ࣮ࣟࣔࢱ࣮࡛
luciferaseࢆⓎ⌧ࡍࡿ࣏࣮ࣞࢱ࣮࣐࢘ࢫ (Per1-luc) ࠿ࡽస〇ࡋࡓSCNࢫࣛ࢖ࢫࢆ
⏝࠸ࡓᐇ㦂࡛ࡶࠊNMDA࡟ࡼࡿᴫ᪥ࣜࢬ࣒ࡢ఩┦ኚືࡀ☜ㄆࡉࢀ࡚࠸ࡿ (Asai et 
al., 2001)ࠋࡉࡽ࡟ࠊ࣐࢘ࢫ࡜ࣁ࣒ࢫࢱ࣮࡟࠾࠸࡚ࠊNMDAཷᐜయࡢ࢔ࣥࢱࢦࢽࢫ
ࢺࡢ஦๓ᢞ୚ࡀࠊග่⃭࡟ࡼࡿ఩┦ኚືࢆᢚไࡍࡿࡇ࡜ࡀ♧ࡉࢀࡓ (Colwell et 





ኚືࢆᢚไࡍࡿࡇ࡜ࡀ♧ࡉࢀࡓࡇ࡜࠿ࡽ (Colwell and Menaker, 1992)ࠊAMPAཷ
ᐜయࢩࢢࢼࣝࡀග↷ᑕ࡟ࡼࡿᴫ᪥᫬ィࡢྠㄪ࡟㛵୚ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀ࡚࠸ࡿࠋ
5ࡋ࠿ࡋࠊAMPAཷᐜయ࢔ࣥࢱࢦࢽࢫࢺࡣࠊNMDA࡟ࡼࡿ఩┦ኚື࡟ᑐࡋ࡚㒊ศⓗ
࡟ࡋ࠿ᢚไస⏝ࢆ♧ࡉ࡞࠸ࡇ࡜࠿ࡽ (Mintz et al., 1999)ࠊAMPAཷᐜయࡣNMDA
ཷᐜయࢆ௓ࡋࡓస⏝࡟㒊ศⓗ࡟ࡋ࠿㛵ࢃࡗ࡚࠸࡞࠸࡜ࡉࢀ࡚࠸ࡿࠋࡇࢀࡣࠊ୍
⯡ⓗ࡟▱ࡽࢀ࡚࠸ࡿࢢࣝࢱ࣑ࣥ㓟ࢆ௓ࡋࡓ⚄⤒㐃⤡ (Cooke and Bliss, 2006㸹











































(AMPA+NBQXࠊ-6.6 ± 3.8 minࠊn = 3) (ᅗ3C)ࠋNBQXࡢ༢⊂ᢞ୚࡛ࡣࠊ఩┦ࡢኚ
ືࡣ⏕ࡌ࡞࠿ࡗࡓ (NBQXࠊ-1.4 ± 1.4 minࠊn = 3) (ᅗ3D)ࠋ
ᅗ 3 (A)~(D) ࡣ (A) vehicleࠊ(B) AMPAࠊ(C) AMPA + NBQXࠊ(D) NBQXࢆᢞ୚ࡋࡓ࣐࢘ࢫࡢ
௦⾲ⓗ࡞ᴫ᪥⾜ືࣜࢬ࣒ࡢࢲࣈࣝࣉࣟࢵࢺ࢔ࢡࢺࢢ࣒ࣛࢆ♧ࡍࠋAMPA ࡣ CT14 (ᅗ୰ࡢᫍ༳)
࡟ࠊᜏᬯ᮲௳ୗ࡛⾜ືࡍࡿ࣐࢘ࢫࡢ SCN࡟┤᥋ᢞ୚ࡋࡓࠋ఩┦ኚືࡢ኱ࡁࡉࡣࠊᢞ୚๓ 1㐌㛫
࡜ᢞ୚ᚋ 1 㐌㛫࠿ࡽ 2 㐌㛫ࡢ⾜ືࡢ㛤ጞⅬࢆࡶ࡜࡟ᘬ࠸ࡓ 2 ᮏࡢ⥺ࡢᕪࢆィ ࡋࡓࠋ(E) CT14
࡛ࡢ AMPAᒁᡤᢞ୚࡟ࡼࡿ఩┦ኚື㔞ࢆ♧ࡍࠋࢹ࣮ࢱࡣྛ่⃭᮲௳࡛ࡢ఩┦ኚືࡢᖹᆒ್±ᶆ‽
ㄗᕪ࡛♧ࡍࠋP್ࡣ One-way ANOVAࡢᚋࠊScheffeἲ࡟ࡼࡾồࡵࡓ (**㸸P < 0.01)ࠋ




ࢬ࣒ࡢ఩┦ࡣኚືࡋ࡞࠿ࡗࡓ (CT6㸹AMPAࠊ-1.5 ± 0.5 min, n = 4㸹vehicle +1.4 ± 




ᅗ 4 (A) ࠾ࡼࡧ (B) ࡣࠊvehicle ࡲࡓࡣ AMPA ࢆᢞ୚ࡋࡓ࣐࢘ࢫࡢ௦⾲ⓗ࡞ᴫ᪥⾜ືࣜࢬ࣒
ࡢࢲࣈࣝࣉࣟࢵࢺ࢔ࢡࢺࢢ࣒ࣛࢆ♧ࡍࠋᜏᬯ᮲௳ୗ࡛⾜ືࡍࡿ࣐࢘ࢫ࡟ᑐࡋ࡚ࠊ(A) CT6ࡲࡓ
ࡣ (B) CT22 (ᅗ୰ࡢᫍ༳) ࡟ AMPAࢆᢞ୚ࡋࡓࠋ఩┦ኚືࡢ኱ࡁࡉࡣࠊᢞ୚๓ 1㐌㛫࡜ᢞ୚ᚋ
1㐌㛫࠿ࡽ 2㐌㛫ࡢ⾜ືࡢ㛤ጞⅬࢆࡶ࡜࡟ᘬ࠸ࡓ 2ᮏࡢ⥺ࡢᕪࢆィ ࡋࡓࠋ(C) CT6ࠊCT22࠾
ࡼࡧ CT14࡛ࡢ AMPAࡢ SCNᒁᡤᢞ୚࡟ࡼࡿ఩┦ኚື㔞ࢆ♧ࡍ (CT14ࡢࢹ࣮ࢱࡣᅗ 3ࡢࡶࡢ
ࢆ෌ᥖࡋࡓ)ࠋࢹ࣮ࢱࡣྛ่⃭᮲௳࡛ࡢ఩┦ኚືࡢᖹᆒ್sᶆ‽ㄗᕪ࡛♧ࡍࠋP ್ࡣ One-way




pentanoic acid (AP5) ࢆ AMPA࡜ྠ᫬ᢞ୚ࡋࡓ࡜ࡇࢁࠊAMPA࡟ࡼࡿᴫ᪥⾜ືࣜ
ࢬ࣒ࡢ఩┦ኚືࡣ᏶඲࡟ᢚไࡉࢀࡓ (AMPA + AP5ࠊ-6.3 ± 5.2 minࠊn = 4) (ᅗ 5C)ࠋ
AP5ࡢ༢⊂ᢞ୚࡛ࡣࠊᴫ᪥⾜ືࣜࢬ࣒఩┦ࡢኚືࡣ⏕ࡌ࡞࠿ࡗࡓ (AP5ࠊ-5.0 ± 2.4 
minࠊn = 3) (ᅗ 5D)ࠋࡇࢀࡽࡢ⤖ᯝࡣࠊAMPA࡟ࡼࡿᴫ᪥⾜ືࣜࢬ࣒ࡢ఩┦ኚື
࡟ࡣࠊAMPAཷᐜయࡢάᛶ໬ࡢࡳ࡛࡞ࡃࠊNMDAཷᐜయࡢάᛶ໬ࡶᚲせ࡛࠶ࡿ
ࡇ࡜ࢆ♧၀ࡋ࡚࠸ࡿࠋ
ᅗ 5 (A) ࠾ࡼࡧ (B) ࡣࠊAMPA࡜ AP5 (A) ࠶ࡿ࠸ࡣ AP5ࡢࡳ (B) ࢆ SCN࡟ᒁᡤᢞ୚ࡋࡓ࣐
࢘ࢫࡢ௦⾲ⓗ࡞ᴫ᪥⾜ືࣜࢬ࣒ࡢࢲࣈࣝࣉࣟࢵࢺ࢔ࢡࢺࢢ࣒ࣛࢆ♧ࡍࠋᜏᬯ᮲௳ୗ࡛⾜ືࡍࡿ࣐
࢘ࢫ࡟ᑐࡋ࡚ࠊCT14 (ᅗ୰ࡢᫍ༳) ࡟ᜏᬯ᮲௳ୗ࡛⾜ືࡍࡿ࣐࢘ࢫࡢ SCN࡟┤᥋ᢞ୚ࡋࡓࠋ఩┦
ኚືࡢ኱ࡁࡉࡣࠊᢞ୚๓ 1㐌㛫࡜ᢞ୚ᚋ 1㐌㛫࠿ࡽ 2㐌㛫ࡢ⾜ືࡢ㛤ጞⅬࢆࡶ࡜࡟ᘬ࠸ࡓ 2ᮏࡢ
⥺ࡢᕪࢆィ ࡋࡓࠋ(C) CT14࡛ࡢ AMPAᒁᡤᢞ୚࡟ࡼࡿ఩┦ኚື㔞ࢆ♧ࡍࠋࢹ࣮ࢱࡣྛ่⃭᮲
௳࡛ࡢ఩┦ኚືࡢᖹᆒ್±ᶆ‽ㄗᕪ࡛♧ࡍࠋP್ࡣ One-way ANOVAࡢᚋࠊScheffeἲ࡟ࡼࡾồࡵ
ࡓ (**㸸P < 0.01)ࠋ
10
1_3㸸SCN࡬ࡢ AMPAᒁᡤᢞ୚ࡣ SCN࡟࠾࠸࡚ Per1ࡢⓎ⌧ࢆㄏᑟࡍࡿ
୺ほⓗኪ࡟࠾ࡅࡿග↷ᑕ࡟ࡼࡾࠊ࣐࢘ࢫࡢᴫ᪥⾜ືࣜࢬ࣒ࡢ఩┦ࡀኚືࡍࡿ
ࡇ࡜ࡣඛ࡟㏙࡭ࡓ㏻ࡾ࡛࠶ࡿࡀࠊࡇࡢ㝿࡟ࡣࠊSCN࡟࠾࠸࡚᫬ィ㑇ఏᏊ Per1ࡀ
ᛴ⃭࡟Ⓨ⌧ㄏᑟࡉࢀࡿ (Shigeyoshi et al., 1997)ࠋࡲࡓࠊPer1ࡢ࢔ࣥࢳࢭࣥࢫ࢜ࣜ
ࢦࢾࢡࣞ࢜ࢳࢻࢆ஦๓ᢞ୚ࡋ࡚࠾ࡃ࡜ࠊග↷ᑕ࡟ࡼࡿᴫ᪥⾜ືࣜࢬ࣒ࡢ఩┦ኚ
ືࡀ㜼ᐖࡉࢀࡿ (Akiyama et al., 1999㸹Wakamatsu et al., 2001)ࠋࡇࢀࡽࡢ஦ᐇ࠿
ࡽࠊPer1 ࡢᛴᛶㄏᑟࡀࠊᴫ᪥ࣜࢬ࣒ࡢྠㄪ࡟࠾࠸࡚㔜せ࡞ᙺ๭ࢆᯝࡓࡍࡇ࡜ࡀ
᥎ᐹࡉࢀࡿࠋࡑࡇ࡛ࠊCT14࡟ SCN࡬ AMPAࢆᒁᡤᢞ୚ࡋࡓ㝿ࡢ Per1 mRNAࡢ
Ⓨ⌧㔞ࢆ RIᶆ㆑ࣉ࣮ࣟࣈࢆ⏝࠸ࡓ in situ hybridizationἲ࡟ࡼࡗ࡚ ᐃࡋࡓ࡜ࡇ
ࢁࠊPer1ࡀ AMPA่⃭ᚋ࡟ SCN࡟࠾࠸࡚ᛴ⃭࡟Ⓨ⌧ࡋࡓ (vehicleࠊ1.00 ± 0.14ࠊ
n = 3㸹AMPAࠊ1.78 ± 0.14ࠊn = 3) (ᅗ 6)ࠋ௨ୖࡢ⤖ᯝࡣࠊAMPAཷᐜయࡀࠊග↷
ᑕ࡟ࡼࡿᴫ᪥⾜ືࣜࢬ࣒ࡢ఩┦ኚື࡟῝ࡃ㛵୚ࡍࡿࡇ࡜ࢆ♧၀ࡍࡿࡶࡢ࡛࠶ࡿࠋ
ᅗ 6 SCN࡬ࡢ AMPAᒁᡤᢞ୚࡟ࡼࡿࠊPer1 mRNAࡢᛴᛶⓎ
⌧ㄏᑟࠋvehicleᢞ୚⩌ࡢᖹᆒ್ࢆ 1࡜ࡋࡓࠋP್ࡣ Studentࡢ
t᳨ᐃ࡟ࡼࡾồࡵࡓ (*㸸P < 0.05)ࠋࢢࣛࣇୖࡢࣃࢿࣝࡣࠊvehicle





Per1-luc ࣏࣮ࣞࢱ࣮࣐࢘ࢫ࠿ࡽྲྀࡾฟࡋࡓ SCN ࡢࢫࣛ࢖ࢫᇵ㣴ࡢⓎග㔞ࢆ 
ᐃࡍࡿࡇ࡜࡛ࠊ᫬ィ㑇ఏᏊ Per1ࡢⓎ⌧ࣜࢬ࣒ࢆࣜ࢔ࣝࢱ࢖࣒࡛ࣔࢽࢱࣜࣥࢢࡍ
ࡿࡇ࡜ࡀ࡛ࡁࡿࠋࡇࡢ in vitroࡢ⣔ࢆ⏝࠸࡚ࠊAMPAཷᐜయࡢάᛶ໬ࡀ Per1Ⓨ⌧
ࡢᴫ᪥ࣜࢬ࣒ࡢ఩┦ࢆኚືࡉࡏࡿࡢ࠿ࢆ᳨ウࡋࡓࠋ୺ほⓗኪࡢึᮇ࡟┦ᙜࡍࡿ
Per1 Ⓨ⌧ࣜࢬ࣒ࡢࣆ࣮ࢡ࠿ࡽ 6 ᫬㛫ᚋ࡟ AMPA ࢆᢞ୚ࡋࡓ࡜ࡇࢁࠊࡑࡢᚋࡢ
Per1 ࣜࢬ࣒ࡢ఩┦ࡣࢥࣥࢺ࣮ࣟࣝ⩌࡟ẚ࡭࡚᭷ព࡟ᚋ㏥ࡋࡓ (AMPAࠊ-3.18 ±
0.45 hrࠊn = 7㸹controlࠊ-0.68 ± 0.26 hrࠊn = 3) (ᅗ 7A, B)ࠋ୍᪉࡛ࠊ୺ほⓗኪࡢᚋ
ᮇ࡟┦ᙜࡍࡿ Per1Ⓨ⌧ࣜࢬ࣒ࡢࣆ࣮ࢡ࠿ࡽ 14᫬㛫ᚋ࡟ AMPAࢆᢞ୚ࡋࡓ࡜ࡇ
ࢁࠊࡑࡢᚋࡢ Per1 ࣜࢬ࣒ࡢ఩┦ࡣࢥࣥࢺ࣮ࣟࣝ⩌࡟ẚ࡭࡚᭷ព࡟๓㐍ࡋࡓ
(AMPAࠊ+1.92 ± 0.24 hrࠊn = 3㸹controlࠊ+0.31 ± 0.14 hrࠊn = 3) (ᅗ 7C, D)ࠋ
ᅗ 7 ௦⾲ⓗ࡞ SCNࢫࣛ࢖ࢫࡢ 20ศẖࡢ⏬ീࢹ࣮ࢱ (ୖ) ࡜ࠊྛࠎ࠿ࡽ ᐃࡋࡓⓎග㔞ࡢࢢ






ࡢ AMPA่⃭ࡣ Per1ࣜࢬ࣒ࡢ఩┦ࢆᚋ㏥ࡉࡏࠊ14-16᫬㛫ᚋࡢ AMPA่⃭ࡣ
Per1ࣜࢬ࣒ࡢ఩┦ࢆ๓㐍ࡉࡏࡓ (ᅗ 8)ࠋࡇࡢ AMPAᢞ୚࡟ࡼࡿ఩┦཯ᛂ᭤⥺ࡢ




ᅗ 8 AMPAᢞ୚࡟ࡼࡿⓎගࣜࢬ࣒ࡢ఩┦ኚືࡢ఩┦཯ᛂ᭤⥺ࢆ♧ࡍࠋx㍈ࡣⓎගࣆ࣮ࢡࡢ᫬㛫ࢆ 0




ἲ࡟ࡼࡿከ㔜ẚ㍑᳨ᐃࢆ⾜ࡗࡓ࡜ࡇࢁࠊࣆ࣮ࢡ࠿ࡽ 6 ᫬㛫ᚋࡢ AMPA ᢞ୚ࡣࠊࣆ࣮ࢡ࠿ࡽ 2 ᫬㛫











ࣥࢱࢦࢽࢫࢺࡢᢞ୚࡟ࡼࡗ࡚ῶᙅࡍࡿࡇ࡜ࡀ♧ࡉࢀ࡚࠸ࡓ (Mintz et al., 1999㸹
Paul et al., 2003)ࠋᚑࡗ࡚ࠊSCNࡢࢢࣝࢱ࣑ࣥ㓟ࢩࢢࢼࣝ࡟ࡼࡿᴫ᪥ࣜࢬ࣒ࡢ఩
┦ኚືࡢไᚚ࡟࠾࠸࡚ࡣࠊAMPAཷᐜయ࡜ NMDAཷᐜయࡀ┦஫࡟ᶵ⬟ࡋࠊ఩┦
ኚືࡢྥࡁࡸ኱ࡁࡉࢆỴᐃࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿࠋ
ᮏ◊✲࡟࠾࠸࡚ࠊin vivo࡜ in vitroࡢ཮᪉࡛ࠊ୺ほⓗኪࡢึᮇ࡟࠾ࡅࡿ AMPA
ᢞ୚࡛ᴫ᪥ࣜࢬ࣒఩┦ࡀᚋ㏥ࡋࠊ୺ほⓗ᫨࡟࠾ࡅࡿ AMPA ᢞ୚࡛ࡣᴫ᪥ࣜࢬ࣒
఩┦ࡣኚືࡋ࡞࠸ࡇ࡜ࡀ᫂ࡽ࠿࡟࡞ࡗࡓࠋ୍᪉࡛ࠊ୺ほⓗኪࡢᚋᮇ࡛ࡢ AMPA






ⓗኪࡢᚋᮇࡢ NMDA ᢞ୚ࡣග↷ᑕ࡯࡝఩┦ࢆ๓㐍ࡉࡏ࡞࠿ࡗࡓ (Mintz et al.,
1999)ࠋࡲࡓࠊMoriyaࡽࡣࠊ୺ほⓗኪࡢึᮇ࡟࠾ࡅࡿ Aniracetam (AMPAཷᐜయ
ࡢቑᙉ๣) ᢞ୚ࡣᴫ᪥⾜ືࣜࢬ࣒ࡢ఩┦ࢆᚋ㏥ࡉࡏࡿࡀࠊ୺ほⓗኪࡢᚋᮇ࡟ᢞ୚





⤊ᮎ㒊࡟ᢞᑕࡍࡿࡇ࡜ࡣࠊᴟࡵ࡚㔜せ࡞▱ぢ࡛࠶ࡿ (Pickard et al., 1996)ࠋࢭࣟ
ࢺࢽࣥࢩࢢࢼࣝࡣᴫ᪥ࣜࢬ࣒ࢆ♧ࡍࡀࠊSCN ࡛ࡣ୺ほⓗኪࡢᚋᮇ࡟᭱ࡶᙉࡃ࡞






ࡲࡓࠊSCN࡟ከࡃᏑᅾࡍࡿ࢔ࢫࢺࣟࢧ࢖ࢺࡢస⏝ࡀࠊin vivo࡜ in vitroࡢᕪࡢཎ
ᅉ࠿ࡶࡋࢀ࡞࠸ࠋ࢔ࢫࢺࣟࢧ࢖ࢺࡣࢢࣝࢱ࣑ࣥ㓟ࡢྲྀ㎸ࡳࡸᨺฟࢆ௓ࡋ࡚ࢩࢼ
ࣉࢫ㛫ࡢࢢࣝࢱ࣑ࣥ㓟ࢩࢢࢼࣝࢆไᚚࡍࡿࡀ (Anderson and Swanson, 2000)ࠊin 
vivo࡜ in vitroࡢ᮲௳ୗ࡛ࡣࠊ࢔ࢫࢺࣟࢧ࢖ࢺࡢᶵ⬟࡟㐪࠸ࡀ࠶ࡿࡓࡵ࡟ࠊᮏ◊
























ࡸࡀࢇࡢ⨯ᝈ⋡ࡀቑ኱ࡍࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ (Scheer et al., 2009㸹Pan et al.,
2011㸹Kojo et al., 2005)ࠋࡇࡢࡼ࠺࡟ࠊ᫬ᕪ㞀ᐖࡣ㠀ᖖ࡟῝้࡞♫఍ၥ㢟࡛࠶ࡿ
࡟ࡶ࠿࠿ࢃࡽࡎࠊ᫬ᕪࡢศᏊ࣭⣽⬊࣓࢝ࢽࢬ࣒ࡣ࠶ࡲࡾࡼࡃࢃ࠿ࡗ࡚࠸࡞࠸ࠋ
ᙜ◊✲ᐊ࡛ࡣ㛗ᖺ࡟ࢃࡓࡾࠊSCN≉␗ⓗ࡟Ⓨ⌧ࡍࡿ㑇ఏᏊࡢ⥙⨶ⓗゎᯒ࡟ࡼ




















Per1-luc ࣏࣮ࣞࢱ࣮࣐࢘ࢫ࠿ࡽస〇ࡋࡓ SCN ࢫࣛ࢖ࢫࡢ⏕≀Ⓨගࢆࣜ࢔ࣝࢱ
࢖࣒࡛ࣔࢽࢱࣜࣥࢢࡍࡿࡇ࡜࡟ࡼࡾࠊSCN ࡟Ꮡᅾࡍࡿఱⓒ࡜࠸࠺⚄⤒⣽⬊ࡢᴫ




ᅗ 10 (A) WT (ୖ) ࠾ࡼࡧV1a-/-V1b-/- (ୗ) ࡢ SCNࢫࣛ࢖ࢫ࠿ࡽࣛࣥࢲ࣒࡟㑅ᢥࡋࡓಶࠎࡢ⣽⬊
(ྛ 15 ⣽⬊) ࡢⓎග㔞ࢆ♧ࡍࠋSCN ࡢ⏬ീ࡟࠶ࡿ࣮࢝ࣛࡢ୸༳࡛♧ࡋࡓ⣽⬊ࡣࠊࢢࣛࣇࡢྠⰍ
࡛♧ࡉࢀࡓἼᙧࡢ㏻ࡾ࡟ࣜࢬ࣑ࢵࢡ࡟᣺ືࡍࡿࠋCHX ᢞ୚๓ࡣࠊWT ࡜ V1a-/-V1b-/-࡜ࡶ࡟ࠊ⫼
ഃ࠿ࡽ⭡ഃ࡬ྥ࠿࠺ࠊ㟷Ѝ⥳Ѝ㯤ⰍЍ㉥ࡢ㡰ᗎ࡛ྛ⣽⬊ࡣ᣺ືࡍࡿࠋWT ࡢ SCN ࡛ࡣࠊCHX
ฎ⌮ᚋࡶࡇࡢ㡰ᗎࡢ㏻ࡾ࡟ྛ⣽⬊ࡢ᣺ືࡣᅇ᚟ࡋࡓࡀࠊV1a-/-V1b-/-ࡢ SCN ࡛ࡣඖࡢ㡰ᗎࡢ㏻ࡾ
࡟ࡣᅇ᚟ࡋ࡞࠿ࡗࡓࠋ(B) WT࡜ V1a-/-V1b-/-ࡢ SCN࡟࠾ࡅࡿ CHXᢞ୚๓࠾ࡼࡧᢞ୚ᚋ (ࡑࢀࡒ
ࢀᅗ 10A ୰ࡢ⅊Ⰽ㒊ศ࡜㉥Ⰽ㒊ศ) ࡢ⣽⬊ࣜࢬ࣒ࡢ㡰ᗎࢆ♧ࡍ (ྛ 15 ⣽⬊)ࠋྛ⣽⬊ࡢⓎග㔞
ࡢࣆ࣮ࢡࢆ 1ࠊࢺࣛࣇࢆ 0࡜ࡋࡓࠋ(C) CHXᢞ୚๓ (0 ~ 24᫬㛫) ࡜ CHXᢞ୚ᚋ (188 ~ 212᫬








ᐖ๣࡛࠶ࡿ cycloheximide (CHX) ࢆᢞ୚ࡍࡿ࡜ࠊ⣽⬊Ⓨගࡢᴫ᪥ࣜࢬ࣒ࡣ᏶඲࡟
ᾘኻࡋࡓࠋ⥆࠸࡚ࠊCHXࢆ㝖ཤࡍࡿ࡜ࠊࡑࡢ 3᫬㛫ᚋ࡟඲࡚ࡢ SCN⣽⬊ࡀྠ᫬








ᅗ 11 (A) vehicleᢞ୚⩌࡜V1a࡜V1bࡢࡑࢀࡒࢀࡢ࢔ࣥࢱࢦࢽࢫࢺᢞ୚⩌ࡢSCN࡟࠾ࡅࡿCHX
ᢞ୚๓࠾ࡼࡧᢞ୚ᚋࡢ⣽⬊ࣜࢬ࣒ࡢ㡰ᗎࢆ♧ࡍ (ྛ 15⣽⬊)ࠋྛ⣽⬊ࡢⓎග㔞ࡢࣆ࣮ࢡࢆ 1ࠊࢺ
ࣛࣇࢆ 0࡜ࡋࡓࠋ(B) CHXᢞ୚๓ (0 ~ 24᫬㛫) ࡜ CHXᢞ୚ᚋ (184 ~ 208᫬㛫) ࡢ vehicleᢞ୚
⩌࡜࢔ࣥࢱࢦࢽࢫࢺᢞ୚⩌ࡢྛ SCN⣽⬊࡟࠾ࡅࡿⓎගࣜࢬ࣒ࣆ࣮ࢡ᫬㛫ࡢ┦㛵ᅗ (vehicleᢞ୚








ࡣࠊSCN ෆࡢ 3 ࡘࡢ᣺ືᏊࠊ࠾ࡼࡧᮎᲈ⤌⧊࡜ࡋ࡚ 1 ࡘࡢ᣺ືᏊ࠿ࡽᡂࡿ (ᅗ
12A)ࠋ᣺ືᏊ 0ࡣගᛂ⟅⣽⬊ (౛㸸vasoactive intestinal peptide (VIP) Ⓨ⌧⣽⬊)
(Moore and Lenn, 1972㸹Ibata et al., 1989) ࡛࠶ࡾࠊ᫂ᬯ࿘ᮇࡢ఩┦ኚືࡢᙳ㡪ࢆ
┤᥋ཷࡅࡿࠋࡑࡢ⤖ྜᐃᩘࢆܭ௔࡜ࡍࡿࠋ᣺ືᏊ 1࠾ࡼࡧ᣺ືᏊ 2ࡣ AVPⓎ⌧⣽
⬊࡛࠶ࡾ (Yan and Okamura, 2002)ࠊࡇࢀࡽࡢ⣽⬊ࡣ AVPࢩࢢࢼࣝ (⤖ྜᐃᩘࢆ
ܭ஺௏௉࡜ࡍࡿ) ࡜ࡑࢀ௨እࡢࢩࢢࢼࣝ (౛㸸Ȗ-amino butyric acid (GABA) (Okamura 
et al., 1989㸹Moore and Speh, 1993)ࠊ⤖ྜᐃᩘࢆܭ௖࡜ࡍࡿ) ࡟ࡼࡾࠊ┦஫࡟⣽⬊㛫
࡛⤖ྜࡋ࡚࠸ࡿࠋࡲࡓࠊ᣺ືᏊ 1࠾ࡼࡧ᣺ືᏊ 2ࡣࠊඛ㏙ࡋࡓ᣺ືᏊ 0࠿ࡽ VIP
ࢩࢢࢼࣝࡢධຊࢆཷࡅ࡚࠾ࡾ (Ibata et al., 1993)ࠊࡇࡢ⤖ྜᐃᩘࢆܭ௕࡜ࡋࡓࠋ᣺
ືᏊ 3ࡣᮎᲈ⮚ჾࡢ᣺ືᏊࢆ♧ࡋ࡚࠾ࡾࠊSCNࡢฟຊ⣽⬊࡜ࡉࢀࡿ AVPⓎ⌧⣽
⬊ (᣺ືᏊ 1 ࠾ࡼࡧ᣺ືᏊ 2) ࠿ࡽࡢධຊࢆཷࡅࡿ (⤖ྜᐃᩘࢆܭௗ࡜ࡋࡓ)
(Schwartz and Reppert, 1985㸹Jin et al., 1999)ࠋ
ࡑࢀࡒࢀࡢ᣺ືᏊࡣࠊ఩┦᣺ືᏊࣔࢹࣝ࡟ᇶ࡙ࡃࠋࡇࡢࣔࢹࣝࡣࠊ࢝ࢵࣉࣜ
ࣥࢢࡋࡓ」ᩘࡢ᣺ືᏊࡢࢲ࢖ࢼ࣑ࢡࢫࢆ⌮ゎࡍࡿࡢ࡟᭷⏝࡞ࡶࡢ࡜ࡋ࡚▱ࡽࢀ




݀ݐ = ߱଴ + ܭ௔ܼ௔(߮଴)ܮ(ݐ),
݀߮ଵ
݀ݐ = ߱ଵ + ܭ௕ܼ௕(߮ଵ)݃଴(߮଴) + (ܭ஺௏௉ + ܭ௖)ܼଵ(߮ଵ)݃ଶ(߮ଶ),
݀߮ଶ
݀ݐ = ߱ଶ + ܭ௕ܼ௕(߮ଶ)݃଴(߮଴) + (ܭ஺௏௉ + ܭ௖)ܼଶ(߮ଶ) ଵ݃(߮ଵ),
݀߮ଷ
݀ݐ = ߱ଷ + ܭௗܼௗ(߮ଷ)ܩ(߮ଵ,߮ଶ),
ࡇࡇ࡛߮ࠊ ௜ (ݐ) (0 ൑ ߮ < 1)ࡣ᣺ືᏊ iࡢ఩┦ࢆ♧ࡍኚᩘ t [᪥]ࡢ᪉⛬ᘧ࡛࠶ࡾࠊ
߱௜ࡣᅛ᭷᣺ືᩘ࡛࠶ࡿࠋܮ(ݐ)ࡣගࡢᙉᗘࢆ♧ࡍ㛵ᩘ࡛࠶ࡾࠊ᫂ᬯࢧ࢖ࢡࣝࡣࠊ
ܮ(ݐ) = 1 (0 ൑ ݐ < 0.5)࠾ࡼࡧ ܮ(ݐ) = 0  (0.5 ൑ ݐ < 1)࡜ࡋ࡚⾲⌧ࡋࡓࠋ㛵ᩘܼ௜ࡣࠊ
ࡑࢀࡒࢀගධຊ (݅ = ܽ)ࠊVIP ࢩࢢࢼࣝ (݅ = ܾ)ࠊAVP ࠾ࡼࡧ㠀 AVP ࢩࢢࢼࣝ
(݅ = 1, 2)ࠊSCN࠿ࡽࡢฟຊ (݅ = ݀) ࡟ᑐࡍࡿ఩┦ᛂ⟅㛵ᩘ࡛࠶ࡿࠋ㛵ᩘ݃௜ࡣࠊ᣺
ືᏊ i࠿ࡽࡢ࢝ࢵࣉࣜࣥࢢᅉᏊࡢᨺฟࢆ♧ࡋ࡚࠾ࡾࠊ㛵ᩘܩ(߮ଵ,߮ଶ)ࡣ SCN඲య
࠿ࡽࡢฟຊ (౛࠼ࡤ Dbpࡢࡼ࠺࡞ SCN࡟࠾ࡅࡿ᫬ィ㑇ఏᏊࡢⓎ⌧) ࢆ♧ࡍࠋ
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ࡲࡓࠊ఩┦ᛂ⟅㛵ᩘࡣࠊܼ௔(߮) = െsin (2ߨ(߮ + 0.10))ࠊܼ௕(߮) = െsin (2ߨ(߮ +
0.40)) ࠊ ܼௗ(߮) = െsin (2ߨ(߮ െ 0.80)) ࠊ ܼଵ(߮) = െsin (2ߨ߮) ࠊ ܼ௔(߮) =
െsin (2ߨ(߮ + ߙ))࡜ࡋࠊฟຊ㛵ᩘ݃(߮)ࡣࠊ㛵ᩘ݄(߮) (0 ൑ ߮ ൑ Ʌࡢሙྜࡣ ݄(߮) =
sin  (ߨ߮/ߠ) ࡛ࡑࡢ௚ࡢሙྜࡣ݄(߮) = 0ࠊș ࡣฟຊࢩࢢࢼࣝᨺฟࡢᣢ⥆᫬
㛫)ࢆ⏝࠸࡚݃଴(߮) = ݄ (߮ + 0.05)ࠊ݃ଵ(߮) = ݄ (߮)ࠊ݃ଶ(߮) = ݄ (߮ + ߙ)࡜ࡋࠊSCN
඲యࡢ࢔࢘ࢺࣉࢵࢺࡣࠊܩ(߮ଵ,߮ଶ) =  (2 + sin(2ߨ߮ଵ) + sin(2ߨ߮ଶ))/4࡜タᐃࡋࡓࠋ
ࣃ࣓࣮ࣛࢱ࣮ߙࡣࠊ᣺ືᏊ 1࡜᣺ືᏊ 2ࡢ఩┦ᕪࢆไᚚࡍࡿࠋܭ௕ = 0ࡢ᫬࡟ほ
ᐹࡉࢀࡓ SCN⣽⬊ࡢ఩┦Ἴᙧ࡟ᇶ࡙࠸࡚߮ࠊ ଵ െ ߮ଶ = ߙ࡜ࡋࡓྛࠋ ࣃ࣓࣮ࣛࢱ࣮
ࡢ್ࡣࠊ඲࡚ࡢ i࡟ࡘ࠸࡚߱௜ = 1ࠊܭ௔ = 8.0ࠊܭ௕ = 2.7ࠊܭ஺௏௉ = 0.7ࠊܭ௖ = 0.6ࠊ
ܭௗ = 0.5ࠊߠ = 0.1ࠊߙ = 0.35࡜タᐃࡋࡓࠋࡲࡓࠊV1a-/-V1b-/-ࡢሙྜࡣࠊܭ஺௏௉ = 0࡜
ࡋࡓࡀࠊࡑࡢ௚ࡢࣃ࣓࣮ࣛࢱ࣮ࡣWTࡢ್࡜ྠࡌ࡛࠶ࡿࠋ
WT ࣐࢘ࢫࡢ SCN ࡟࠾ࡅࡿ᫬ィ㑇ఏᏊࡢⓎ⌧ࣜࢬ࣒ࡣࠊ᫬ᕪ┤ᚋࡣ୍᪦ࣜࢬ
࣒ࡀᾘኻࡋࠊ᫬ᕪᚋ 8-9 ᪥┠࡟࡞ࡗ࡚ࡼ࠺ࡸࡃᅇ᚟ࡍࡿࡀࠊV1a-/-V1b-/-࣐࢘ࢫࡢ











ᅗ 12 SCNࡢ AVP-V1aV1bᒁᡤ⚄⤒⣽⬊㛫⤖ྜ࡟ᇶ࡙࠸ࡓᩘ⌮ࣔࢹࣝࡢᵓ⠏࡜᫬ᕪ⎔ቃୗ࡟࠾
ࡅࡿ఩┦ኚືࡢࢩ࣑࣮ࣗࣞࢩࣙࣥࠋ(A) 3ࡘࡢ SCN᣺ືᏊ࡜ 1ࡘࡢᮎᲈ᣺ືᏊ࠿ࡽ࡞ࡿᮏᩘ⌮ࣔ


















































(Omron) ࢆ⏝࠸࡚ィ ࡋࡓࠋィ ࢹ࣮ࢱࡣࠊChronobiology kit (Stanford Software 











ヨ⸆ࡢᢞ୚ࢆ⾜ࡗࡓࠋ0.25 mM AMPA (Tocris)ࠊ0.5 mM NBQX (Tocris)ࠊ0.5 mM AP5
(Tocris)ࠊ0.25 mM AMPA࡜ 0.5 mM NBQXࠊ0.25 mM AMPA࡜ 0.5 mM AP5ࠊேᕤ
⬻⬨㧊ᾮ (147 mM NaClࠊ4 mM KClࠊ1.2 mM CaCl2ࠊpH 7.0) ࢆࠊ0.2 mL/minࡢ




ᜏᬯ᮲௳ୗࡢ࣐࢘ࢫࡢ SCN࡟ 0.25 mMࡢ AMPAࡲࡓࡣேᕤ⬻⬨㧊ᾮࡢࡳࢆ
CT14 ࡟ᒁᡤᢞ୚ࡋࡓᚋࠊ࣐࢘ࢫࢆ෌ࡧᜏᬯ᮲௳ୗ࡟ᡠࡋࡓࠋCT15 ࡟ࠊ࣐࢘ࢫ
ࢆᬯ㉥Ⰽගୗ࡛࢚࣮ࢸࣝ࡟ࡼࡾ㯞㓉ฎ⨨ࢆ᪋ࡋࡓᚋࠊ10 mLࡢị෭⏕⌮㣗ሷỈ࡟
ࡼࡾ⬺⾑ࡋࠊ20 mLࡢᅛᐃᾮ (4% Paraformaldehydeࠊ0.1 M ࣜࣥ㓟 bufferࠊpH 7.4) 
࡟࡚℺ὶᅛᐃࡋࡓࠋ⬻ࢆ᦬ฟࡋࠊ4°C࡛ 24᫬㛫ࠊᅛᐃᾮࢆ⏝࠸࡚ᚋᅛᐃࡋࡓࠋ
ࡑࡢᚋࠊ20% sucroseࠊ0.1 M ࣜࣥ㓟 bufferࢆ⏝࠸࡚ࠊ4°C࡛ 24᫬㛫⨨᥮ࡋࡓࠋ
⬻ࡢෙ≧ษ∦ࡣࠊCryostat (Leica) ࡟ࡼࡾࠊȝP$03$ཷᐜయࡢⓎ⌧ᒁᅾࡢゎ
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ᯒ) ࡲࡓࡣ ȝPPer1ࡢⓎ⌧ㄏᑟࡢゎᯒ) ࡢཌࡉ࡛స〇ࡋࡓࠋ
in situ hybridization







Per1 㸸844–1626 bp (NM_011065)
ࢡ࣮ࣟࢽࣥࢢࡋࡓ cDNA᩿∦ࡣࠊሷᇶ㓄ิࢆ☜ㄆࡋࡓᚋࠊ࢔ࣥࢳࢭࣥࢫ cRNA
ࣉ࣮ࣟࣈྜᡂࡢ㗪ᆺ࡜ࡋ࡚⏝࠸ࡓࠋᶆ㆑ cRNA ࣉ࣮ࣟࣈࡣࠊᶆ‽ⓗ࡞ cRNA ྜ
ᡂࡢࣉࣟࢺࢥࣝ࡟ᚑࡗ࡚ࠊdigoxigenin ᶆ㆑ UTP (Roche) ࡲࡓࡣ 33P ᶆ㆑ UTP
(PerkinElmer) ࢆ⏝࠸࡚స〇ࡋࡓࠋ
in situ hybridizationࡣᾋ㐟ἲࢆ⏝࠸࡚⾜ࡗࡓ (Shigeyoshi et al., 1997)ࠋ2x SSC
⁐ᾮ࡟࡚Ὑίࡋࡓ⬻ษ∦ࡣࠊȝJP/proteinase K⁐ᾮ (0.1 M Tris bufferࠊ50 mM 
EDTAࠊpH 8.0) ࡛ 37°C࡛ 10ศ㛫ฎ⌮ࡋࡓᚋࠊᐊ ࡛ 10ศ㛫ࡢ࢔ࢭࢳࣝ໬ฎ⌮
ࢆ⾜ࡗࡓ (0.25% acetic anhydrideࠊ0.1 M triethanolamine)ࠋ2x SSC⁐ᾮ࡟࡚ 10ศ
㛫Ὑίࡋࡓᚋࠊᶆ㆑ࡋࡓྛ cRNA ࢔ࣥࢳࢭࣥࢫࣉ࣮ࣟࣈ 7.2 ȝ/ ࢆྵࡴ 1.8 mL 
hybridization buffer (55% formamideࠊ10% dextran sulfateࠊ10 mM Tris HClࠊ1 mM 
EDTAࠊ0.6 M NaClࠊ0.2% N-laurylsarcosineࠊȝJP/W51$ࠊ1x Denhardt’sࠊ0.25% 
SDSࠊ10 mM dithiothreitolࠊpH 8.0) ୰࡟ษ∦ࢆ⛣ࡋࠊ60°C࡛ 16᫬㛫཯ᛂࡉࡏࡓࠋ
཯ᛂᚋࠊ⬻ษ∦ࢆ 2x SSC/50% formamideࢆ⏝࠸࡚ࠊ60°C࡛ 45ศ㛫ࢆ 1ᅇ࡜ 15
ศ㛫ࢆ 2ᅇ࡛ὙίࡋࡓࠋࡑࡢᚋࠊȝJP/51DVH⁐ᾮ (10 mM Tris-HClࠊ1 mM 
EDTAࠊ0.5 M NaClࠊpH 8.0) ࡟࡚ 37°C࡛ 30ศ㛫ฎ⌮ࡋࡓࠋࡉࡽ࡟ࠊ2x SSC/50% 
formamideࢆ⏝࠸࡚ 60°C࡛ 15ศ㛫 2ᅇὙίࡋࠊ0.4x SSC⁐ᾮࢆ⏝࠸࡚ 60°C࡛
30ศ㛫Ὑίࡋࡓࠋ
digoxigenin ᶆ㆑ in situ hybridization ࡣࠊ0.4x SSC ⁐ᾮὙίࡢᚋ࡟ Alkaline 
Phosphataseᶆ㆑ᢠ digoxigeninᢠయࡢ Fab᩿∦ (Roche Diagnotics) ࡛ᢠయ཯ᛂࢆ
⾜ࡗࡓࠋὙίᚋࠊnitroblue tetrazolium salt (0.34 mg/ml, Roche Diagnostics) ࡜ 5-
bromo-4-chloro-3-indolyl phosphate toluidinium salt (0.18 mg/ml, Roche Diagnostics)
ࢆྵࡴ཯ᛂᾮ࡛ࠊᐊ ࡟࡚ⓎⰍࡉࡏࠊࢮࣛࢳࣥࢥ࣮ࢺࡉࢀࡓࢫࣛ࢖ࢻ࢞ࣛࢫ࡟
㈞ࡾ௜ࡅࠊEntellan (Merk Chemicals) ࢆ⏝࠸࡚ᑒධࡋࡓࠋ
RIᶆ㆑ in situ hybridizationࡣࠊ0.4x SSC⁐ᾮὙίࡢᚋ࡟ࠊࢮࣛࢳࣥࢥ࣮ࢺࡉࢀ
ࡓࢫࣛ࢖ࢻ࢞ࣛࢫ࡟㈞ࡾ௜ࡅࠊ[14C]-acrylic Standard (Amersham) ࡜࡜ࡶ࡟5᪥㛫ࠊ
26
BioMax film (Kodak) ࡟ឤගࡉࡏࡓࠋSCN࡟࠾ࡅࡿ㑇ఏᏊࡢ㌿෗㔞ࡢᐃ㔞ⓗゎᯒ
ࡣࠊBioMax filmࡢ SCN࡟࠾ࡅࡿࢩࢢࢼࣝᙉᗘࢆࠊ[14C]-acrylic Standardࢆᶆ‽






ᇵ㣴ᾮ (50% minimum essential mediumࠊ25% Hank’s balanced salt solutionࠊ25% 
horse serumࠊ36 mM glucoseࠊȝJP/SHQLFLOOLQࠊȝJP/VWUHSWRP\FLQ) ࡟࡚
35°C࡛ᇵ㣴ࡋࡓࠋస〇ࡋ࡚࠿ࡽ 1㐌㛫௨ୖᇵ㣴ࡋࡓᚋࠊⓎග㔞ࡢ⤒᫬ⓗ ᐃࢆ
⾜ࡗࡓࠋSCN඲యࡢⓎග㔞ࢆゎᯒࡍࡿࡓࡵ࡟ࠊSCNࢫࣛ࢖ࢫࢆ 1 mM Luciferin
ྵ᭷ SCNᇵ㣴ᾮ ȝ/ࡢධࡗࡓ 24 well plate࡟⛣ࡋࠊ35°C࡛ᇵ㣴ࡋࡓࠋSCN
ࢫࣛ࢖ࢫ࠿ࡽࡢⓎගࡣ two-dimensional photon-counting camera (Imaging Photon 
Detector IPD 418, Photek) ࡟࡚ 20ศẖࡢⓎග㔞ࢆ㐃⥆᧜ᙳࡋࡓ (Asai et al., 2001)ࠋ
༢⣽⬊ࣞ࣋ࣝࡢⓎග㔞ࢆゎᯒࡍࡿࡓࡵ࡟ࠊSCNࢫࣛ࢖ࢫࢆ 1 mM Luciferinྵ᭷
SCNᇵ㣴ᾮ ȝ/ࡢධࡗࡓ 35 mm Petri dish࡟⛣ࡋࠊ35°C࡛ᇵ㣴ࡋࡓࠋSCNࢫ
ࣛ࢖ࢫ࠿ࡽࡢⓎගࡣ㧗ឤᗘ CCD࣓࢝ࣛ (Spectra Video SV16K/CT, Pixel Vision)
࡟࡚ 20ศẖࡢⓎග㔞ࢆ㐃⥆᧜ᙳࡋࡓ (Yamaguchi et al., 2003)ࠋᚓࡽࢀࡓ⏬ീࢹ࣮
ࢱ࠿ࡽࠊMetaMorph (Molecular Devices) ࢆ⏝࠸࡚ྛ SCN⣽⬊ࡢ࿘ᮇࡸ఩┦ࢆゎ
ᯒࡋࡓࠋ
SCNࢫࣛ࢖ࢫ࡬ࡢヨ⸆ᢞ୚
AMPA㸸SCN ࢫࣛ࢖ࢫ඲యࡢⓎගࣜࢬ࣒ࡢࣆ࣮ࢡ࠿ࡽᡤᐃࡢ᫬㛫ᚋ࡟ࠊ5 mM 
AMPAࢆྵࡴᇵ㣴ᾮ (50% minimum essential mediumࠊ50% Hank’s balanced salt 
solutionࠊ36 mM glucoseࠊȝJP/SHQLFLOOLQࠊȝJP/VWUHSWRP\FLQ) ࡟⛣ࡋࠊ
30ศ㛫 35°C࡛ᇵ㣴ࡋࡓࠋࡑࡢᚋࠊ᪂ࡋ࠸ᇵ㣴ᾮ࡟࡚ 10ศ㛫 3ᅇࡢὙίࢆ⾜࠸ࠊ
SCN ࢫࣛ࢖ࢫࢆඖࡢᇵ㣴ᾮ࡟ᡠࡋࡓࠋࣆ࣮ࢡ࠿ࡽࡢྛ᫬Ⅼࡢᑐ↷⩌࠾ࡼࡧ
AMPAᢞ୚⩌ࡢࢧࣥࣉࣝᩘࡣࠊࣆ࣮ࢡ࠿ࡽ 0᫬㛫 (ᑐ↷⩌㸸n = 3ࠊAMPAᢞ୚
⩌㸸n = 4)㸹2᫬㛫 (3ࠊ3)㸹4᫬㛫 (5ࠊ5)㸹6᫬㛫 (3ࠊ7)㸹8᫬㛫 (7ࠊ6)㸹10᫬






V1aV1b antagonists㸸CHX ᢞ୚ᐇ㦂࡛ࡣࠊCHX 㝖ཤᚋࠊ10 nM V1a antagonist 
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